Spinal neuroimmune activation inhibited by repeated administration of pioglitazone in rats after L5 spinal nerve transection.
Neuroimmune activation contributes to the generation and maintenance of neuropathic pain after peripheral nerve injury. Peroxisome proliferator activated receptor gamma (PPAR-γ) agonists have potential neuroprotection. The current study aimed to determine the effects of a PPAR-γ agonist pioglitazone on mechanical hyperalgesia and neuroimmune activation in a rat model of neuropathic pain induced by L5 spinal nerve transection (SNT). Thirty-two rats were equally randomized into 4 groups: sham operation with vehicle; L5 SNT with vehicle or pioglitazone; or L5 SNT with pioglitazone and a PPAR-γ antagonist GW9662. Pioglitazone or vehicle was administered 1h before operation and continued daily to day 14 after operation. The paw pressure threshold (PPT) was measured before operation and on days 3, 7, 14 after operation. Glial fibrillary acidic protein (GFAP) expression, tumor necrosis factor (TNF)-α, interleukin (IL)-1β, IL-6 levels, and nuclear factor-kappa B (NF-κB) activity in the lumbar spinal cord were determined on day 14 after operation. The results displayed pioglitazone improved the mechanical hyperalgesia, and attenuated the astrocyte and NF-κB activation and the inflammatory cytokine upregulation in nerve-injured rats, which might be reversed by GW9662. In conclusion, pioglitazone ameliorates the mechanical hyperalgesia induced by L5 SNT via inhibiting the spinal neuroimmune activation in rats, suggesting spinal PPAR-γ signaling pathway may be involved in the pathogenesis of mechanical hyperalgesia.